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Predictability

A SM - Quark & lepton masses

EQ m.m, Two 3x3 complex matrice¥  10st
36 arbitrary [aex.

Suggests - Family symmetries to
reduce no. arbitraparas

Eg SU(2) x U(1) 3 family & Higgs special
A MSSM - R parity conservation
reduce no. arbitrary couplings
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‘ Predlctablllty & _SUSY

m|sF, s={q u d4.7, &, i=123
(), (1), @ Houp + (A) -+ (A), -
M, (/,1,), =123

m tan b

Too many arbitrary parameters !
FCNCs Il
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SO(10) Grand Unification

State 3 Color | Weak

%Z( C) = X(W) | C spins | W spins
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Georgl
Fritzsch &Minkowski

spinor repsn.
of SO(10)

tensor product
of 5 spin %2
w/even no. + sign:

Georgi & Glashow
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. \SUSY GUT + family symmetry
i 116 F, 16={q .y .4/ 77 6 ,i=123

mfa "SU(2) family symmetry” + simicity

3rd family Yukawa dommates
/16,1016 Y (A,))/ 16 1a6,
VP e e

m tan b
rT].I.B’ rrl01 '%1 M1/2’ m ta.n 4
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Yukawa Unification & Soft SUSY breaking
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Note, CANNOT predict top mass due to
large SUSY threshold corrections to
bottom and tau mass
Hall, Rattazzi &Sarid
CarenaQlechowskiPokorski & Wagner
Soinstead use Yukawa unification to predi
soft SUSY breaking masses !!
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Bottom mass corrections

logcorr.

a’ny ,a; M tan b/2 mytan b
m,

U3 il

d”y ¢ 2%
Im, Needed to fit data




Anandakrishnan, Raby & Wingerter
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arxiv:1307.7723

PR D88 013) 075002

Globalc?analysis
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Free parameters
w/ Universalgauginomasses

Sector Third Family Analysis

gauge ac, Mg, €3

SUSY (GUT scale) | myg, My 5, Ag, mpy,, my,
textures A

neutrino
SUSY (EW scale) tan 3, u
Total #

N © = v w3
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Roughly Y2 comes
From RG running fro

Blazek, Dermisek & Raby
JJ ust =so0NUHMSOG
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Low energy

observables

Observable

Exp. Value

Program

Th. Error

as(My)
5 -

G,

Mw

Mz

0.1184 £ 0.0007
1/137.035999074(44)

116()378?0{7) W 1(’)—3 C(‘\,"".')

80.385 £ 0.015 GeV
91.1876 + 0.0021

maton
maton
maton
maton
Input

0.5%
0.5%
1%
0.5%

0.0%

M;
my(my)

M.

173.5 £ 1.0 GeV
4.18 £ 0.03 GeV
1776.82 + 0.16 MeV

maton
maton

maton

0.5%
0.5%

0.5%

M,

125.3 + 0.4 £ 0.5 GeV

Ref. [25]

3 GeV

BR(b — s7v)

BR(B; = u u)

(343 £ 21 + 7) x 10-8
3.2 x 1072

SuperlIso

susy_flavor

(181 — 505) x 10~°

1.5 x 1072
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Yukawa Unification

/ 16, 10 16,

UniversalGaugindviasses

Fit t,b,tau requires

A° 2mg, m, 92m,
m,> fewTeV mM, << m,

tanb © 5C
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el w.
Inverted scalar mass hierarchy

BaggerFeng Polonsky& Zhang
PLB473 264 (2000)

Third family scalars lighter than first two !
Suppressetavor & CP violation

A° 2mg m, Y2m;
m.> fewTeV mM,, << m,
tanb °© 50
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Heavy scalars



Need Heavy scalar
BR(B- Xg)=(3.55°0.2§ 310 Exp.
BR(B- X@)sy=(3.15°0.23 310° NNLO TI

Ceff C78|\/| _I_C78US\
C7eff 0 T C78|\/|




m >0 Y /A <0

ms~4-5 TeV
light squarks and sleptons

CE0 520 or
C=c € oy




LHCb BR(B- K mi m

BN Theory EEMBinned theory
——| HCb

favors C,

LHCb
Preliminary
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tensionbetween B sg& bA sl

Albrecht, Altmannshofer, Buras, Guadagnoli, & Stre
JHEP 0710:055 (2007

CLoMmar,
c = s ocy



Light Higgs
SM- like



=
Light Higgs mass

Ny ° M2cos’ 2

‘mte aMz., 60 X* a ; 20
39 m InoBMSUSY ('jl >§t 1"_ th U O
8:0 ”12 = M§ysy (.;‘bj-z M'susv i =

4 n X 25
X, =A 'A;mb %/'suym\/é Max mixing

Large A &M, . Y m =125GeV Easy
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Br(B ->nm m ):
Light Higgs SMilike

SM: 3x 10 MSSM : ~(tanb §/ m?

CDF 1.8%‘23 10° (95%CL) w/ 7flY

Es [efs sl ne iy B o
w/ 1 flo* (7TeV)+ 2fb* (8TeV
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Gluinanass bound

210 1

— 3rd family analysis w' Mz = 850 GeV

= = J3rd family analysis w/' Mz = 1000 GeV
=: = J3rd family analysis w'A; = 2000 GeV
wo 3rd family analysis wiMz = 3000 GeV | -
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Gluinanass bound

m=20TeV, M,, varied-> 2d.o.f

gy 95% C.L. i
5 -
90% C.L.
4 =
3 =
68% C.L.
2 =
o 2010 2092
1436 \I
00 5(|)O 10IOO 15‘00 2000 2500

m(g) [GeV]



Benchmark point

az M., e: 259 29 18GeV, - 0.01
/,tan § M,,, m,: 0.6, 49.7, 150 GeV, 20T
my, My, Ay: 19mg, Lomy ,- 41 TeV

801
264 877

129 (bino) 264 876 873
2 16 47 0 3775
23 10 4610 4962

2 10 1.2 10 7.8 10
2 16 1.2 10
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LHC- Gluinaecay modes
usingSDecay

NOT
Simplified
Model
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